Ecto-protein kinase and surface protein phosphorylation in PC12 cells: interactions with nerve growth factor.
The phosphorylation of surface proteins by ecto-protein kinase has been proposed to play a role in mechanisms underlying neuronal differentiation and their responsiveness to nerve growth factor (NGF). PC12 clones represent an optimal model for investigating the mode of action of NGF in a homogeneous cell population. In the present study we obtained evidence that PC12 cells possess ecto-protein kinase and characterized the endogenous phosphorylation of its surface protein substrates. PC12 cells maintained in a chemically defined medium exhibited phosphorylation of proteins by [gamma-32P]ATP added to the medium at time points preceding the intracellular phosphorylation of proteins in cells labeled with 32Pi. This activity was abolished by adding apyrase or trypsin to the medium but was not sensitive to addition of an excess of unlabeled Pi. As also expected from ecto-protein kinase activity, PC12 cells catalyzed the phosphorylation of an exogenous protein substrate added to the medium, dephospho-alpha-casein, and this activity competed with the endogenous phosphorylation for extracellular ATP. Based on these criteria, three protein components migrating in sodium dodecyl sulfate gels with apparent molecular weights of 105K, 39K, and 20K were identified as exclusive substrates of ecto-protein kinase in PC12 cells. Of the phosphate incorporated into these proteins from extracellular ATP, 75-87% was found in phosphothreonine. The phosphorylation of the 39K protein by ecto-protein kinase did not require Mg2+, implicating this activity in the previously demonstrated regulation of Ca(2+)-dependent, high-affinity norepinephrine uptake in PC12 cells by extracellular ATP. The protein kinase inhibitor K-252a inhibited both intra- and extracellular protein phosphorylation in intact PC12 cells.(ABSTRACT TRUNCATED AT 250 WORDS)